Objective To find out the effect of increasing body mass index (BMI) on pregnancy outcomes in nulliparous women delivering singleton babies. Conclusions Increasing BMI is associated with increased incidence of cesarean delivery, PIH, post partum hemorrhage, and macrosomic babies.
Introduction
The problem of rising obesity is not unique to India; WHO data shows that at least 2.6 million people die each year as a result of being overweight or obese, which makes obesity a bigger killer than malnutrition . Body mass index (BMI)-the weight in kilograms divided by the square of the height in meters (kg/m 2 )-is used to classify overweight and obesity in adults.
In earlier research, the relationship between maternal height and weight with pregnancy complications was extensively explored, but in recent times, BMI is widely accepted as a better measure of over or underweight [1] .
The studies conducted so far are from western developed countries and there is a paucity of data from developing countries [2] .
The aim of this study was to examine the association between BMI and obstetric and perinatal outcomes in primigravid women delivering singleton babies.
Method
The study protocol was approved by the Regional Committee for Medical Research Ethics and all participants gave informed written consent.
This study was an observation study conducted in the Department of Obstetrics & Gynecology, SMS Medical College, Jaipur from July 2009 to August 2010 on 300 nulliparous women with singleton term pregnancies who were in early labor. Women with multi fetal gestation, congenital malformation, and pregnancy with known medical disorder were excluded from the study.
All anthropometric measurements (weight and height) were carried out by means of standard methodology as described by Lohman et al. [3] . These women were followed till delivery. New born baby weight was taken at the time of birth without any clothes. To remove inter observer bias and instrumental bias, all measurements were taken by the same measuring instrument/scale and by same person.
BMI was calculated by means of the formula weight/ height 2 . Women were categorised into 4 groups [4] . The group with BMI in the normal range (20-24.9 kg/m 2 ) was used as the reference or comparison group for the analysis.
Obstetric outcomes included the following-PIH, mode of delivery, PPH, and perinatal outcomes in form of birth weight were assessed.
Statistical analyses were conducted, continuous characteristics of samples were expressed in mean ± standard deviation, and categorical outcomes were compared by Chi-square test and odds ratio with 95 % confidence interval. A p value of \0.05 was regarded as statistically significant.
Results
A total of 300 women were included in the study. In this, 10 were (3.3 %) underweight, 193 (61 %) had normal BMI, 71 (24 %) were overweight, and 17 (6 %) were obese. The mean age of the study group was 22.94 ± 3.04 years. The following results showed the incidence of complication of pregnancy; labor and delivery in women in different BMI categories.
PIH increased linearly with increasing BMI, resulting in odds ratio of 8 (Tables 1, 2) .
Discussion
This study adds to the increasing body of evidence which suggests that obesity measured by BMI predisposed women to complicated pregnancy and increased obstetric interventions.
A meta analysis of the risk of PIH associated with maternal BMI showed that the risk of preeclampsia doubled with each 5-7 kg/m 2 increase in pre-pregnancy BMI [4] . Our study found an eight times higher risk of PIH in obese women (BMI [ 25 kg/m 2 ). This study observed that maximum women who underwent LSCS were overweight (54.32 %) and obese (61.90 %); this was in accordance with Sohinee Bhattacharya in 2007 [1] and another study [5] .
In this study, the maximum occurrence of PPH (14.29 %) was highest in the BMI group [ 30 kg/m 2 . Many studies have reported conflicting results; Sohinee Bhattacharya [1] and Sebire et al. [6] observed an increase in PPH with an increase in BMI. Bianco et al. [7] found no such difference in the incidence as measurement of blood loss is subjective and definition of post partum hemorrhage variable.
The risk of low birth weight was more in underweight women, while macrosomia was more common in overweight and obese women. These results were in accordance with several studies investigating the relationship of maternal obesity with fetal growth, which showed that obese women have an 18-26 % increased chance of delivering large of date infants [6, 8] .
Conclusion
This study has shown an association between maternal overweight and obesity and adverse pregnancy outcomes including PIH, higher cesarean section rate, fetal macrosomia and PPH. There is also the need to develop guidelines on weight gains to optimize pregnancy and neonatal outcomes. It is recommended that further studies involving large samples comparable to those done in Western countries are carried out. 
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